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CBET00I1THMECK0E M 3AEKTPOHHO-MHKPOCKOnMHECKOE 
H3yHEHHE UHCTHbIX CTAAHtt 
SARCOCYSTIS FUSIFORMIS M3 EYMBOJIA 

A. H. PaAneHKO, T. A* ranSoBa 

OnncaHbi Tpn Tnna kactok b capKOUHCTe Sarcocystis fusiformis : MeTpouHTbi, npoMe>KyTOMHbie 
KAeTKH h Mepo30HTbi. MeTpouHTbi pacnoAaraiOTCH no nepncJjepHH uhctm, ononcMBan uncTHyio CTeHKy 
H3HyTpn. JX pyrne ABa Tnna kactok — npoMe>KyTOMHbie h Mepo30HTbi — jiemar 6ah>kc k ueHTpy h oOtjCah- 
hhiotch b rpynnbi, KOTOpbie OTAeAeHbi Apyr ot Apyra cenTaMH. Mepo30HTbi — HeueAHiuHecH kactkh no 
CBOHM nOTeHUHHM HBAHIOTCH npeAraMOHTaMH. HaAHHHe B capKOUHCTe Tpex THnOB KACTOK nOATBep>KAaeTCH 
npeABapHTeAbHbIMH UHT04)0T0MeTpHHeCKHMH HCCACAOBaHHHMH. 

Co BpeMeHH onncaHHH capKocnopnAHH b Mbimuax 6yfiBOAOB (Railliet, 1897, no: Dissanaike, Kan, 
1978) nOHBHAOCb MHOrO pa60T, nOCBHLUeHHblX >KH3HeHHOMy UHKAy, MOp(|)OAOrHH, yAbTpaCTpyKType h 6ho- 
XHMHH 3THX napa3HTOB. K HaCTOHIUeMy BpeMeHH BbIHCHeHO, HTO y 6yHBOAOB napa3HTHpyiOT ABa BHAa 
Sarcocystis: S. fusiformis h S. levinei (Levine, Tadros, 1980; Tadros, Laarman, 1982). rioAOBan 4>a3a 
UHKAa pa3BHTHH h o6pa30BaHHe oouhct S. fusiformis coBepiuaiOTCH b KHiueHHHKe koujkh (Dissanaike 
e. a., 1977; Tongson, Pablo, 1979). IlpH CT>eAaHHH dyHBOAOM t3khx oouhct b ero opraHH3Me npoxoAHT 
OecnoAan 4>a3a uhkau pa3BHTHH, 3aKAK)MHTeAbHbiM momchtom KOTopofi HBAneTCH o6pa30BaHHe Mbimen- 
HblX UHCT (capKOUHCT). TaKHM o6pa30M, 6yHBOA HBAHeTCH npOMe>KyTOHHbIM X03HHH0M S. fusiformis. 
Uhcth SToro BHAa HMeiOT pa3Mep ot 500 mkm h 6oAee. CapKOUHCTbi, obAaAaioiUHe tbkhmh pa3MepaMH 
B 3peAOM COCTOHHHH,6bIAH Ha3BaHbI MaKpOUHCTaMH, B OTAHMHe OT MbIlUeHHbIX UHCT TCX CapKOCnopHAHH, 
KOTOpbie o6pa3yiOT mhkpouhctm c pa3MepaMH MeHee 500 mkm. Bha, o6pa3yioiuHH mhkpouhcth b Mbirneq- 
hoh tk3hh 6yHBOAOB,6biA Ha3BaH S. levinei. rioAOBan c))a3a UHKAa pa3BHTHH 3Toro napa3HTa npoTeKaeT 
b KHiueMHHKe coOaKH (Dissanaike e. a., 1977; Dissanaike, Kan, 1978; Ghoshal e. a., 1986; Jain, Shah, 
1986). 

B ashhoh pa6oTe npeACTaBAeHo HCCAeAOBaHHe OAHoro H3 3TanoB OecnoAOH (J)a3bi UHKAa pa3BHTHH 
S. fusiformis b opraHH3Me npOMe>KyTOUHoro X03HHHa (6yHBOAa), a hmchho, uhcthoh MeporoHHH. Uojio- 
Ban (j)a3a UHKAa pa3BHTHH 3Toro napa3HTa coBepinaeTcn b KHiueuHHKe koujkh, hto 6mao noKa3aHO b cne- 
UHaAbHbix 3KcnepHMeHTax (MycaeB h Ap., 1987). 

MaTepnaA h MeTOAHKa. 3apa>KeHHbie MaKpouHCTaMH Sarcocystis Mbimubi OyfiBOAa noAy- 
M3AH Ha MHCOKOMbHHaTe T. BaKy. J\jl H CBeTOMHKpOCKOnHMeCKOrO H3yqeHHH KyCOHKH Mblinu (J)HKCHpOBaAH 
>KHAKOCTbio KapHya h 3aAHBaAH b napa(j)HH. Mopcj)OAorHio uhct H3ynaAH Ha napatJ)HHOBbix cpe3ax, 
OKpameHHbIX reMaTOKCHAHHOM-303HHOM no SpAHXy. H3MepeHHH UHCT030HT0B npOBOAHAH Ha Ma3Kax, 
(J)HKCHpOBaHHbIX MeT3H0A0M H OKpameHHbIX no PoMaHOBCKOMy—THM3a. J\jin npHTOTOBAeHHH M33K0B 
UHCTbi H3BAeK3AH H3 KycouKOB Mbiuju h MexaHHuecKH pa3pymaAH b cJ>H3HOAorHHecKOM pacTBope Ha 0.1 M 
(})oc(})aTHOM 6y4>epe. Hah sacktpohhoh MHKpocKonHH H3BAeneHHbie H3 mhihu capKOUHCTbi (JjHKcnpoBaAH 
3 %-hhm TAiOTapaAbAerHAOM Ha 0.1 M Ka koaha 3 thom 6y4>epe c nocAeuyioiueH (JjHKcauneH b 1%-hom 
OSO 4 Ha tom >Ke 6y4>epe. MaTepnaA 3aKAiOHaAH b apaAAHT—snoH no oOiuenpHHHToft mctoahkc. YjibTpa- 
TOHKHe Cpe3bl OKpaUJHBaAH ypaHHA-aueTaTOM H UHTpaTOM CBHHUa. Cpe3bl npOCMaTpHBaAH Ha SAeKTpOH- 
hom MHKpocKone Tesla-500. 

Pe3yAbTaTbi. MbimenHbie uhcth, noAyneHHbie ot cnoHTaHHO 3apa>KeHHbix OyflBOAOB, AOCTHraAH 
1 — 7 mm. UncTHan CTeHKa orpaHHHHBaeT ocHOBHoe BeiuecTBo uhctm, b kotopom pacnoAO>KeHbi uhcto- 
30HTbI HAH UHCTHbie CT3AHH p33BHTHH napa3HTa. CpeAHHH pa3Mep UHCT030HT0B S. fusiformis COCTBBAHeT 
15.8X4.7 mkm. MeTKO BbiAeAneTCH caoh kactok, ononcbiBaioiUHH H3HyTpn uncTHyio CTeHKy. 3to — MeTpo¬ 
uHTbi — MaAOAH(J)(J)epeHUHpoBaHHbie kactkh, o6T>eAHHeHHbie b rpynnbi no 2 — 4 h 6oAee. TIoa caocm MeT- 
Pouhtob pacnoAaraiOTCH OoAbiuHe rpynnbi kactok, OTAeAeHHbie Apyr ot Apyra cenTaMH (pnc. 1, a; cm. 
bka.) . UeHTpaAbHan obAacTb capKOUHCTbi npoABHHyToro B03pacTa bmtahaht o6mmho nycTOH (pnc. \, 6 ). 

3AeKTpoHHo-MHKpocKonHHecKoe HCCAeAOBaHHe noKa3aAO, hto uhcthbh CTeHKa nocTpoeHa H3 mcm6- 
paHbi h noAAe>Kaiuero ocMHO(})HAbHoro caoh. MeMdpaHa uhcthoh ctchkh o6pa3yeT MHoronHCAeHHbie, 
npOHH3aHHbie (})H6pHAAaMH BbipOCTbl. Ha BCeM npOTH>KeHHH UHCTHOH CTeHKH npOCAOKHBaiOTCH SAeKTpOH- 
HonAOTHbie ny3bipbKH AHaMeTpoM okoao 100 hm. HenocpeACTBeHHo noA uhcthoh ctchkoh pacnoAaraeTCH 
ocHOBHoe BeiuecTBo uhctm, o6pa30BaHHoe (J>h6phaahpho — rpaHyAnpHbiM MaTepnaAOM (pnc. 1, e , a). 
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MeTpouHTbi, pacnojio>KeHHbie no nepn(})epHH uhcth, HMeiOT HenpaBHAbHyio OKpyrjiyio (})opMy, hx nejuin 
Kyjia o6pa3yeT MHoronHCJieHHbie HHBarHHauHH. Ohh hmciot 6ojiee hah MeHee uempajibHO pacnoAo- 
>KeHHoe HApo ny3bipbKOBHAHoro Tnna c cy6MeM6paHHbiM HApbimKOM (pnc. 1, d, e) . KoHAeHCHpoBaH- 
Hbifl xpoMaTHH npeACTaBAeH b ochobhom b BHAe rpaHyji, a HHor^a b BHAe OTAeAbHbix rjibi6oK. U,HTonjia3Ma 
MeTpOUHTOB 3anOJIHeHa MHOrOHHCACHHblMH 3epH3MH aMHJIOneKTHHa H pa3H006pa3HbIMH BaKyOJIHMH. 
PonTpHH H MHKpOHeMbI y MeTpOUHTOB He o6Hapy>KHBaiOTCH. B UeHTpaJIbHOH o6jiaCTH UHCTbl Bbl^ejIHIOTCH 
eme Asa THna kjictok: npoMe>KyTOHHbie h Mepo30HTbi. OBajibHbie npoMOKyTOUHbie KAeTKH onpy>KeHbi Tpex- 
MeM6paHHOH neAAHKyAOH, B HX UHTOnjia3Me OTHCTAHBO BHAHbl ponTpHH, MHKpOHeMbI, KOHOHA- /JeAHTCH 
3TH KJieTKH nyTCM SHAOAHOreHHH, npH 3TOM BHyTpH M3TepHHCKOH KJieTKH o6pa3yiOTCH ABe AOHepHHe 
(pHC. 2, a, CM. BKA.). BOAblUHHCTBO KJieTOK B 3pejIbIX UHCTaX COCTaBAHIOT 6aHaHOBHAHbie Mep030HTbI, 
OKpy>KeHHbie TpexMeM^paHHofl nejuiHKyjiofl (pnc. 2, 6, e). B Mepo30HTax OTueTAHBO BHAHbi anHKajibHbie 
opraHejuibi, Tanne KaK kohoha, noAHpHoe KOJibuo h otxoahiuhc ot Hero cyGnejuiHKyjinpHbie MHKpo- 
Tpy60HKH, ponTpHH, MHKpOHeMbI (pHC. 2, 6 — a). B HAP ax Mep030HT0B KOHAeHCHpOBaHHblH XpOM3THH 
npeACTaBjieH b BHAe KpynHbix rjibi6oK pa3MepoM 0.2 — 0.8 mkm h rpaHyji ot 20 ao 50 hm. B uHTonA33Me 
Mepo30HTOB pa36pocaHbi MHoroqHCAeHHbie aMHAoneKTHHOBbie rpaHyAbi (pnc. 2, 6 ). 

O 6 c y * a e h h e. Pa3Mepbi h (})opMa capnouHCT h uhctosohtob S. fusiformis m OyHBOAa b HarneM 
HccAeAOBaHHH He OTAHnaAHCb ot TaKOBbix, onHcaHHbix b AHTepaType (Levine, 1977). OcoOeHHocTb 
MbimenHbix uhct S. fusiformis coctoht b tom, hto BHyTpH uhcth ueTKO pa3rpaHHHHBaiOTCH pa3Hbie 
UHCTHbie CT3AHH. MeTpouHTbi onoHCbiBaiOT uHCTHyio cTeHKy H3HyTpH, a OTAeAbHbie rpynnbi kactok, pacno- 
AO>KeHHbie noA cnoeM mctpouhtob h OTAeAeHHbie Apyr ot Apyra cenTaMH, npeACTaBAeHbi npoMOKyTOUHbiMH 
KAeTKaMH H Mep030HT3MH. 

Ha HarneM MaTepnaAe, T3K>Ke KaK h y Apyrnx HccjieAOBaTejieH (Kan, Dissanaike, 1977; Ghaffar e. a., 
1978), CTeHKa MaKpouncT S. fusiformis He33BHCHMO ot hx pa3Mepa HMeAa cxoAHoe CTpoeHHe, npn stom 
BbipOCTbl UHCTHOH CTeHKH HanOMHH3AH TaKOBbie S. OVifeliS. OAHaKO CymeCTBeHHOe pa3AHHHe B CTpoeHHH 
UHCTHOH CTeHKH 3THX BHAOB COCTOHT B TOM, HTO y S. OVifeliS HMeeTCH BTOpHUH3H UHCTH3H CTeHKa, 06pa30- 

BaHHan coeAHHHTeAbHOH TKaHbio h KOAAareHOBbiMH BOAOKH3MH (Mehlhorn e. a., 1978; Ka3aKaycKaiiTe, 
1982). BbipocTbi CTeHKH uhcth S. fusiformis C0Aep>K3T OoAbinoe koahhcctbo (})h6phaa. Tanoe CTpoeHHe 

UHCTHOH CTeHKH MO>KCT CBHAeTeAbCTBOB3Tb O CnOCOOHOCTH UHCTbl K H3MeHeHHK) (})OpMbI B COOTBCTCT B HH 
c ABH>KeHHeM Mbirnu 3apa>KeHHoro xo3HHHa. OcMHO(})HAbHoe BemecTBO, noACTHAaiomee MeMOpaHy cap- 
KOUHCTbl H3HyTpH, BepOHTHO, yKpenAHCT UHCTHyiO CTeHKy. 

Tpn CT3AHH pa3BHTHH KAeTOK (MCTpOUHTbl, npOMOKyTOHHbie H Mep030HTbl) OblAH 06Hapy>KeHbI KaK 
b MbiiueuHbix UHCTax S. fusiformis, TaK h S. muris, S. ovifelis (OeAOceeHKO, JleBHT, 1979; Ka3aKaycKaHTe, 
1980; Befiep h Ap., 1981; PaAneHKO, 1986). Llpn stom MeTpouHTbi npeACTaBAHiOT co6oh MaAOAH(j)(j)epeH- 

UHpOBaHHbie KAeTKH, OKpy>KeHHbie TpeXMeMOpaHHOH neAAHKyAOH. LIoCKOAbKy MbI HMeAH AeAO co CnOH- 
T3HHO 3apa>KeHHbIM MaTepnaAOM, TOUHO yCTaHOBHTb B03paCT UHCT He npeACTaBAHAOCb B03MO>KHbIM, HO 
TeM He MeHee HauiH hcca eAOBaHHH 6hah npoBeAeHbi Ha 3peAbix h CTapnx UHCTax 5. fusiformis. B sthx 
UHCTax AeAeHHH mctpouhtob Mbi He o6Hapy>KHAH, ho oTMeTHAH onpeAeAeHHbiH npouecc OAHOCTopoHHero 
pa3BHTHH B CTOpOHy OOAee AH(})(})epeHUHpOBaHHOH CTaAHH — Mep030HT0B. 

Llpouecc AeAeHHH mctpouhtob 6ma npocAe>KeH b moaoahx UHCTax y 5. dirumpens (Hafner, Frank, 
1986). XleAeHHe sthx mctpouhtob npoxoAHT no THny SHAonoAHreHHH, noAo6HO TOMy KaK stot npouecc 
coBepmaeTCH b neueHH Mbiuieu b CAyuae 3apa>KeHHH S. dispersa (Senaud, Cerna, 1978) . OAHaKO cnoco6- 
HOCTb K AeAeHHIO nyTCM SHAOnOAHreHHH MOrAH npH 06 peCTH TOAbKO MeTpouHTbi, o6AaAaK)IUHe nOAHreHOM- 
HblMH HApaMH, CnOCO^Hbie A3B3Tb HauaAOy>Ke He MeTpOUHTaM, a npOMOKyTOHHbIM KACTK3M, HMeiOIUHM BCe 
opraHeAAbi anHKaAbHoro KOMnAeKca (kohoha, noAnpHoe KOAbuo c cy6neAAHKyAHpHbiMH MHKpoTpy6ou- 
KaMH, ponTpHH, MHKpOHeMbI, nAOTHbie rpaHyAbi). 

npoMe>KyTOUHbie kactkh y 5. fusiformis, TaK >Ke KaK h y Apyrnx bhaob Sarcocystis,&ej\ htch nyTeM 
SHAOAHoreHHH c o6pa30BaHHeM AByx AOuepHHx kactok BHyTpH MaTepHHCKOH. B pe3yAbTaTe hx AeAeHHH 

B CapKOUHCTe nOHBAHeTCH TpeTHH THn KAeTOK — Mep030HTbI. Mep030HTbI B UHCTe He AeAHTCH, no CBOefl 
nOTeHUHH OHH HBAHIOTCH raMOHT3MH, nOCACAyiOIUee pa3BHTHe KOTOpbIX OCymeCTBAHeTCH B OpraHH3Me 
OKOHHaTeAbHOrO X03HHH3. 3tH KAeTKH HMdOT THnHHHOe CTpoeHHe, xapaKTepHOe A^IH 30HTOB Apicomplexa. 

Ha pnc. 2, 6 , 2 bhaho, HTO noAHpHoe KOAbuo b CBoefl ocHOBe npeACTaBAHeT MeM^paHHyio CTpyKTypy, 
OT KOTOppH OTXOABT MHOrOHHCACHHbie (})H6pHAAbI, ASIOIUHe HauaAO Cy6neAAHKyAHpHbIM MHKpOTpy60HKaM. 
noApo6Hoe onHcaHHe eraHOBAeHHH noAnpHoro KOAbua 30htob Ha npHMepe S. muris asho b npeAbiAymefl 
pa6oTe (PaAneHKO, 1987). 

UeHTpaAbHan 30Ha capnouHCT 3HauHTeAbHO npoABHHyToro B03pacTa butahaht oOhuho nycTOH. 3to 
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HBJieHHe MbI CBH3bIBaeM C TeM, MTO B npOUeCCe pOCTa UHCTbl npOHCXOAHT OTMHpaHHe H yTHJIH3aUHB CTapbIX 
Mep030HT0B. 

06Hapy>KeHHe h3mh b MbimeMHbix UHCTax S. fusiformis Tpex thiiob kjictok Ha Mopc{)OJiorHMecKOM 
ypoBHe noATBepjKAaeTCH TaK>Ke pe3yjibTaTaMH npe^BapHTejibHoro uHTO(f)OTOMeTpHMecKoro HCCJieaoBaHHH 
(ran6oBa, 1987). Bbijio noKa3aHO, mo b n^pax no^aBJiniOLuero 6ojibuiHHCTBa kjictok 3pejibix capKOUHCT 
KOJIHMeCTBO JX HK COOTBeTCTByeT 1 C. CorJiaCHO MOpcj)OJIOrHMeCKHM KapTHHaM 3Ty HaCTb KJieTOK COCTaB- 
JIHKDT Mep030HTbI. KpOMe TOrO, 6bIJIH BbIHBJieHbl KJieTKH C nOBblUieHHblM COAep>KaHHeM JXHK BnJIOTb a o 
ABOHHOrO (2 c). MbI CKJIOHHbl CMHTaTb, MTO KJieTKH C nOBblUieHHblM co.ziep^aHHeM JXHK OTHOCHTCH 
K AHCjlCjjepeHUHpyiOIUHMCH MeTpOUHTaM, a KJieTKH C ABOHHbIM COAep>KaHHeM JXHK — K npOMOKyTOMHbIM. 
Ha 0CH0B3HHH npOBeAeHHblX HCCJieAOBaHHH MbI npHXOAHM K BbIBOAy O peaJIbHOM CymeCTBOBaHHH Tpex 
THnoB KJieTOK b capKoimcTax S. fusiformis b AonojmeHHe k S. muris h S. ovifelis. Mo>kho npe,zuiojio>KHTb, 
mto 3Ta ocodeHHocTb xapaKTepHa ajih Bcero pojra Sarcocystis , yuHTbrnan 3HaMHTejibHoe cxoactbo >kh3- 

HeHHblX UHKJIOB COCTaBJIHIOlUHX eTO BHAOB. 
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CYSTIC STAGES OF SARCOCYSTIS FUSIFORMIS (SPOROZOA, APICOMPLEXA) 
FROM THE WATER BUFFALO AS REVEALED 
BY LIGHT AND ELECTRON MICROSCOPY 

A. I. Radchenko, G. D. Gaibova 
SUMMARY 

Three different cell types are distinguished in the sarcocysts of Sarcocystis fusiformis from the wa¬ 
ter buffalo: metrocytes, intermediate cells, and merozoites. The former lines the cyst near the border, 
the two latter lie more inside forming groups of cells separated from each other by septae. The pattern 
of metrocyte division giving rise to another metrocyte population has not been observed, still remaining 
obscure. Merozoites do not divide asexually due to their gamont nature to be realized in the final host 
only. The intermediate cells divide asexually by endodyogeny giving rise, on the one hand, to another 
population of intermediate cells, and on the other — to merozoites which divide no longer. Cytophoto- 
metrical measurements (Gaibova, 1987) revealed the amounts of DNA per cell nucleus within 1 and 
2 c. This quantity corresponds to the stable DNA content in the most numerous population of mero¬ 
zoites (gamonts), whereas the amount between those higher than 1 c and 2 c may be attributed to the 
nuclei of metrocytes and intermediate cells, respectively. 



Bkjwukq, k ct. A. fi. PadnenKO u dp. 



Phc. 1. Oco6eHHOCTH CTpoeHHH uHCTbi Sarcocystis fusiformis. 

a, 6 — MOptjiojiorHH uncTbi Ha cbctootith hcckom ypoBHe; e, 2 —yjibTpacTpyKTypa ctchkh UHCTbi; a — yB. 3.2X 
X100, 6 — yB. 3.2X40, e — yB. 36 050, 2 — yB. 34 500; d — yjibTpacTpyKTypa MeTpouHTa; e — yJibTpaTOHKoe 
CTpoeHHe aapa uhcto30htob, d — yB. 18 500, e — yB. 24 400; clm — aM haoiickthh; e — BbipocTbi ctchkh uhctu; 
Me — MeTpOUHTbl; oe — OCHOBHOe BCIUCCTBO UHCTbi; Cl\ — CT6HK3 UHCTbi. (p — 4)H6pH^^bi; xp — XpOMaTHH; u,3 — 

UHCT030HTbi; H — HApO; fid — HAPbILUKO. 



Phc. 2. YjibTpacTpyKTypa 30htob b uhct6 Sarcocystis fusiformis. 

a — AeABiuaaca npoMewyrOHHaa KJieTKa; 6 — ueHTpajibHbifi yqacTOK UHCTbi, 3anoAHeHHbifi Mepo30HTa mh; e, e — 

CTpoeHHe anHKajibHoro KOHua Mepo30HTOB; a — yB. 18 800, 6 — yB. 8100, & — 97 020, e — yB. 80 200; d — ao- 

4epHHe KJ1CTKH; K — KOHOHA; M — MaTepH HCK3B KA6TKa ; M3 — Mep030HTbi; MU — MHKpOHeMbi; MT — MHKpoTpy- 
6omkh; n — nejuiHKyjia; nt< — no;iapHoe KOJibuo; p — poiiTpMH. 

OcTaAbHbie o6o3HaMeHHB Te we, hto Ha pnc. 1. 


